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If the ocular media are clear, indirect binocular ophthalmoscopy
allows retinal detachment and retinal tear identification and treatment
under direct visualization. However, if opacities are present preventing
direct fundus examination, ultrasonography becomes the most impor-
tant tool for evaluating the posterior segment. In addition, ultrasono-
graphy can be useful in retinal tear treatment by guiding cryotherapy.
In this article we describe a rhegmatogenous retinal detachment treatment
technique applied to a patient with corneal opacity. Cryopexy and
circumferential and radial buckle positioning were guided by ultraso-
nography, resulting in retinal attachment during the 6-month follow-
up period.
ABSTRACT
RELATOS DE CASOS
INTRODUCTION
Rhegmatogenous retinal detachment (RD) is a characterized separa-
tion between the sensory retina and the retinal pigment epithelium (RPE)
caused by a retinal tear (RT)(1-2).
In patients with clear ocular media, indirect binocular ophthalmos-
copy (IBO) allows the identification of RD and RTs and their treatment
under direct visualization. However, for patients with opaque ocular
media due to cataract, vitreous hemorrhage or corneal leukoma that prevent
ophthalmoscopic examination, ultrasonography becomes the most im-
portant tool for evaluation of the posterior segment of the eye(3). In addition,
ultrasound can also be of help for the treatment of RTs with guiding cryo-
therapy(3-5).
The treatment of early rhegmatogenous RD is reported in which ultra-
sound-guided cryopexy and evaluation of the positioning of circumfe-
rential and radial buckles were performed in a patient with corneal leukoma.
CASE REPORT
A 56-year-old mulatto man followed up at the Corneal Sector of the
School of Medicine of Ribeirão Preto Clinics Hospital, University of São
Paulo, was referred to the Ocular Ultranosography Sector for evaluation of
the posterior segment of the right eye (OD) as part of the preoperative workup
for corneal transplantation in May 2007. The patient had cicatricial tracho-
ma in both eyes (OU), visual acuity of light perception and projection in OD
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and no light perception in OS, and applanation tonometry of
14/10 mmHg. Biomicroscopy showed an important corneal
leukoma in OU which prevented the execution of IBO. Ultra-
sonographic evaluation consisted initially of crosswise scre-
ening sections with a 10 MHz probe in B-mode. In OD, after
the RT was detected at the upper temporal periphery (10:30
hours), crosswise and lengthwise sections were performed to
determine the three-dimensional format of the lesion and its
relation to other ocular structures. Echography revealed a RT
in OD with a flap characterized by a well-defined linear struc-
ture of high reflectivity with its anterior portion adhered to the
retina and the posterior portion elevated, adhered to the posterior
hyaloid membrane (PHM) and directed towards the posterior
pole of the ocular globe. It was possible to determine the traction
exerted by the PHM on the RT flap, as well as the halo of shallow
retinal detachment in OD (Figure 1A). Echographic exami-
nation of OS revealed total closed funnel RD and retinal cysts.
In view of the ultrasound findings in OD and of the impos-
sibility of eye fundus visualization, we opted for ultrasound-
guided surgical treatment with a 10 MHz probe in B-mode,
which consisted of cryopexy, circumferential and radial scleral
buckles, and pneumatic retinopexy. After the first postoperative
week, the retina was attached and showed no further tears, re-
maining so until the last echographic examination at 6 months
of follow-up (Figure 1B). The patient is currently waiting for
corneal transplant in this eye.
Under peribulbar anesthesia, cryotherapy, scleral buckle
and pneumatic retinopexy were performed on OD in the same
surgical act. For the ultrasound-guided procedures (cryothe-
rapy, and positioning of buckle) we used an operative field
without a blepharostat, the ultrasound probe and cable wrap-
ped in a sterile plastic field (Protect-Cam®, Minas Import LTDA.),
a non-sterile conductor gel (Sonic-Plus®, Hal Indústria e Co-
mércio) between the tip of the probe and the plastic field, and
sterile 4% methylcellulose (Ophthalmos Indústria Farmacêu-
tica LTDA.) for the contact between the sterile field and the
operative field/lower eyelid of the patient (Figure 2A).
Ultrasound-guided cryopexy was first performed. Inden-
tation of the anterior, posterior, medial and lateral tear mar-
gins was performed with the cryoprobe using crosswise and
lengthwise sections. Freezing was observed in real time by
ultrasound by the progressive increase of ocular wall thick-
ness and reflectivity and by the presence of the “ice ball” that
remained for a few seconds after cryotherapy (Figure 2B). The
second surgical step consisted of the placement of a circum-
ferential scleral buckle of solid silicone (silicone strip style 42).
After this step, ultrasonography showed that the posterior
tear margin was positioned posteriorly to the indentation
(Figure 2C); thus the placement of a radial buckle of solid
silicone (silicone tire style 287) was indicated in order to
indent the entire tear. During this step, ultrasound was again
used to guide the correct positioning of the radial segment,
after which there was total indentation of the tear and relief
of vitreous traction on the retinal flap (Figure 2D). Finally,
paracentesis of the anterior chamber and intravitreous in-
jection of 0.3 ml 100% perfluoropropane (C3F8) were per-
formed. Postoperatively, the gas bubble was placed over the
tear by adequate patient head positioning. The patient had
a favorable course, with separation between the PHM and
the retinal flap and reattachment of the retina starting one
week after surgery.
Figure 1 - B-Mode ultrasonography with a 10 MHz probe showing the preoperative (A) and postoperative (B) aspect of upper temporal periphery
in lengthwise sections of the right eye. A) Retinal tear (red arrow), halo of retinal detachment (blue arrows), retinal flap (orange arrow) and posterior
hyaloid membrane adhered to the retinal flap margin (green arrow); B) After 6 months - attached retina, total posterior vitreous detachment and
radial (asterisk) and circumferential (white arrow) scleral buckle (style 42) indentation.
A B
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Figure 2 - Ultrasonography-guided retinopexy. A) Ultrasonography 10 MHz probe lower nasal and cryoprobe upper temporal in the right eye with
sterile operative field; B) Upper temporal crosswise section echography showing “ice ball” formation during cryotherapy (yellow arrow) of lateral
tear margin; C) Inadequately indented retinal tear (red arrow) with circumferential scleral buckle (style 42) (white arrow). Notice retinal flap (orange
arrow) adhered to the posterior hyaloid membrane (green arrow); D) Total indentation of retinal tear after radial buckle (asterisk) placement guided
by ultrasonography.
DISCUSSION
Echographic ocular examination has a well-established
role in the evaluation of vitreoretinal structures, showing
high sensitivity and specificity in the diagnosis of RT(3,6).
In some cases, however, RTs may be confused with areas of
retinal neovascularization(3), and retinal holes may not be
detected by ultrasound(4). In the present patient, an impor-
tant corneal leukoma prevented visibility of the eye fundus,
but the diagnosis of the RT and the traction exerted by the
PHM on its flap, as well as the halo of shallow RD, was
possible by ultrasound. Possible differential diagnoses
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include PHM detachment and thickening and retinal neo-
vascularization.
Surgical treatment of rhegmatogenous RD basically in-
volves three techniques: pneumatic retinopexy, scleral intro-
flexion, and vitrectomy. These techniques can be used sepa-
rately or, in certain cases, they can be combined(1,7). Perma-
nent chorioretinal adhesion should be created in the margins
of the tear and this can be obtained with laser, diathermy or
cryopexy(1-2). In the present case, scleral buckle and pneuma-
tic retinopexy were performed in addition to cryopexy in view
of the high rate of retinal reattachment which is obtained by
this technique with a single surgery(8), since postoperative
follow-up of the patient by ultrasound with intraocular gas is
compromised and the surgical success of a single operation is
lower for pneumatic retinopexy compared to scleral buckle(6,9).
There was no need to drain the subretinal fluid because the
RD was shallow.
Ocular ultrasound has also been used as an aid in the treat-
ment of retinal injuries, tears in particular(5). Ultrasound-guided
cryopexy is an effective treatment for single RTs associated
with vitreous hemorrhage or advanced cataract(4). In the
present study, ultrasound proved to be useful not only for
the execution of cryopexy, as described in the literature, but
also for the indication and monitoring of the positioning of
the radial buckle intra-operatively. Another important fact
in this case was that posterior vitrectomy, the only possibi-
lity of retinal treatment under direct visualization, would
only be possible if combined with the use of a keratopros-
thesis, a more aggressive, longer-lasting and more expensi-
ve procedure; moreover there was difficulty for corneal
transplantation, with shortage of corneas, a known problem
in Brazil.
One of the difficulties faced during ultrasound-guided
cryotherapy is the control of the duration of freezing and of
the extent of treatment. Thus, when ophthalmoscopic exami-
nation of the lesion becomes possible, patients treated with
the aid of ultrasound may require complementary laser
treatment(4). In the present study, the increased reflectivity
and thickening of the ocular wall was used to determine the
time of cryotherapy application and the presence of an “ice
ball” was detected immediately after the removal of the
cryotherapy probe, confirming the efficacy of the procedure.
Ophthalmoscopic control was not possible because the pa-
tient had not yet been submitted to corneal transplant.
Thus, ultrasound proved to be an adequate method not
only for the execution of cryopexy, but also for the evalua-
tion of the positioning of the circumferential scleral buckle
in relation to the tear and for the indication of the radial
scleral buckle when the circumferential one did not provide
full rupture indentation. This is very important because it
increases the rate of success in a single procedure combined
with pneumatic retinopexy.
RESUMO
Quando os meios oculares são transparentes, oftalmoscopia
binocular indireta permite a identificação de descolamento
de retina e roturas, bem como seu tratamento sob visibiliza-
ção direta. Porém, em olhos que apresentam opacidades de
meios impedindo o exame oftalmoscópico, a ultrassonogra-
fia constitui o exame mais importante do segmento posterior
do olho. Além disso, o tratamento de roturas retinianas tam-
bém pode ser auxiliado pelo uso desse equipamento, orien-
tando a crioterapia. Neste trabalho será apresentada técnica
de tratamento de descolamento de retina regmatogênico, no
qual a criopexia e o posicionamento dos “buckles” episcle-
rais circunferencial e radial foram guiados pelo ultrassom em
paciente com leucoma corneano. O tratamento resultou em
aplicação retiniana durante o seguimento em seis meses.
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trassonografia; Recurvamento da esclera; Perfurações reti-
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